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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the flatness of layers formed on a 
dummy pattern and a wiring pattern layers, taking account of the spacing 
between the wiring and a dummy pattern or between the dummy patterns. 
SOLUTION: Wiring patterns 2 and dummy patterns 3 are formed with 
spacings on a layer 1, and the spacing of the adjacent wiring and dummy 
patterns is set to lμm or less or in a range between 2μm and 
10μm. Wiring patterns 2 and dummy patterns 3 are formed with spacings 
on a layer 1 and the spacing of the adjacent wiring and dummy patterns and 
that of the adjacent dummy patterns are all set in a range of ±50% of specified 
dimensional value. 




;3 fYF 





LEGAL STATUS 



[Date of request for examination] 06. 1 0.2000 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

Pate of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



of 1 

11/29/02 2:34 PM 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the semiconductor device in which the circuit 
pattern and the dummy pattern were formed on the suitable substrate or suitable layer for a semiconductor device with 
multilayer-interconnection structure, about semiconductor integrated circuit equipment. 
[0002] 

[Description of the Prior Art] Since it corresponds to the densification of a semiconductor device, and high integration in recent 
years, progress of multilayer-interconnection technology is remarkable. Multilayer-interconnection technology carries out the 
laminating of two-layer or two or more layers beyond it on a substrate. Each layer forms an individual circuit pattern etc. and 
combines wiring between different layers using a through hole. 

[0003] In order to form such multilayer-interconnection structure, a metal wiring material is deposited all over the upper [ of a 
semiconductor substrate or a certain material layer ], patterning is carried out with photolithography technology, and the 1 st 
wiring layer is formed. Furthermore, an insulating layer is formed on the 1 st wiring layer, a through hole is formed in an insulating 
layer, a metal wiring material is further deposited all over the upper [ of an insulating layer ], and the 2nd wiring layer is formed 
with photolithography technology. A multilayer interconnection is formed by repeating the above-mentioned process several 
times according to the number of the layers which carry out a laminating. 

[0004] As for patterning of a metal wiring material, in manufacture of the semiconductor integrated circuit accompanied by micro 
processing in recent years, it is common to be performed by a series of processes of forming metal wiring by the exposure / 
development -> dry etching of a resist with a resist application -> mask. 

[0005] For example, the technique of forming a dummy pattern as shown in drawing 4 (A) with a circuit pattern is known. 
[0006] A dummy pattern is a pattern of a metal layer which is not directly contributed to operation of a semiconductor device. 
Drawing 4 (A) is the fragmentary sectional view of the multilayer-interconnection structure which used the dummy pattern. The 
field oxide film 101 is formed on a silicon substrate 100, and the 1st wiring layer 102 of metallic-conductor material is further 
formed on it. What is shown by a and c among the 1 st wiring layers 1 02 is real wiring with which an electrical circuit is actually 
presented, it is the dummy pattern which is shown by b, and it does not participate in circuit operation directly. 
[0007] In the case of drawing 4 (A), the dummy pattern b and the real wiring a and c are formed on a layer common to a process 
together with the same material. The layer insulation film 1 03 is formed on the 1 st wiring layer 1 02 containing a dummy pattern, 
and the 2nd wiring layer 1 04 is further formed on it. The pattern density of the 1 st wiring layer 1 02 becomes uniform by existence 
of a dummy pattern, and most of the layer insulation film 1 03 on it and the front face of the 2nd wiring layer 1 04 is formed in 
flatness. 

[0008] Temporarily, supposing there is no dummy pattern b in the 1st wiring layer 102, as shown in the cross section of drawing 
4 (B), between the circuit patterns a and c of the 1st wiring layer 102 will be widely vacant, this space section, i.e., the pattern 
density of wiring, » rough ~ ** if a portion is made, it will be formed after the 2nd wiring layer 104 on it has fallen further with 
the layer insulation film 103 on it Wiring may be turned off in the portion which has the level difference of the 2nd wiring layer 
104 in such a case, or poor insulation may be generated in a portion with the level difference of the layer insulation film 103. 
[0009] therefore, the dummy pattern which does not participate in circuit operation directly with multilayer-interconnection 
structure ~ the density of a circuit pattern -- rough - ** — it arranges into a portion, i.e., the free area between wiring, and is 
made for pattern density to become as uniform as possible in every field of the whole layer 
[0010] 

[Problem(s) to be Solved by the Invention] some semiconductor devices with which drawing 3 formed the dummy pattern by the 
Prior art in the wiring layer ~ it is a cross section In drawing 3 , a circuit pattern 1 1 is formed with metallic-conductor material on 
a substrate (or layer) 1 0, and the dummy pattern 1 2 is formed in a field without a circuit pattern with the same material as a circuit 
pattern 1 1 . Furthermore, an insulator layer 1 3 is formed by the chemistry gaseous-phase depositing method (C VD) on it, on it, the 
application film of SOG (spin-on glass) is formed in the shape of flatness by the rotation applying method etc., is stiffened, and 
the insulator layer 14 is formed. 

[001 1 ] By the way, the interval p 1 of the circuit pattern 1 1 and the dummy pattern 1 2 which adjoin mutually in such a 
conventional method and p2 The convention of the lower limit which becomes settled in the design rule of a semiconductor 
device is only filled, and consideration was not paid, especially concerning the range of the size interval. Therefore, even if it 



1 of 3 



11/29/02 2:36 Pt 



formed the insulator layer 14 by SOG like drawing 3 , the bad part of flat nature was made partially. 

[0012] The artificer etc. measured how a pattern interval would be changed and the flat nature of an SOG film would change. The 
result is shown in drawing 2 . A pattern interval (micrometer) is taken along a horizontal axis, and the badness of flat nature is 
shown in a vertical axis. It is shown that that flat nature is bad has a large level difference. Here, the thickness of the insulator 
layer 1 3 shown in drawing 3 is 600nm. According to this graph, it turns out that there is a field where flat nature becomes [ a 
pattern interval ] remarkably bad between 1 micrometer and 2 micrometers. If the badness of flat nature will become bad little by 
little gradually if an interval is enlarged from 2 micrometers, an interval becomes large to some extent, for example it will be set 
to about 1 0 micrometers or more, the badness of flat nature will become the grade which cannot be disregarded. This is imagined 
that flatness falls in the specific range under the influence of the viscosity of SOG, an application process, etc. 
[00 1 3] Furthermore, the interval pi of the circuit pattern 1 1 and the dummy pattern 1 2 which adjoin mutually by the conventional 
method and p2 Since it was not fixed and there was size of an interval by the place, the part where flat nature becomes bad 
existed. Moreover, flat nature was uneven. 

[0014] The purpose of this invention is to offer the semiconductor device which raised the flat nature of the layer formed on the 
layer of a dummy pattern and a circuit pattern in consideration of the interval of a circuit pattern and a dummy pattern, or a 
dummy pattern comrade's interval. 
[0015] 

[Means for Solving the Problem] The interval of the aforementioned circuit pattern and the aforementioned dummy pattern with 
which a circuit pattern and a dummy pattern set an interval on a certain layer, and the semiconductor device by this invention is 
formed, and adjoins is set up except for the predetermined size range. 

[0016] Furthermore, the interval of the aforementioned circuit pattern and the aforementioned dummy pattern with which the 
semiconductor device by this invention adjoins is set up in the size range between 1 micrometer or less, 2 micrometers, and 10 
micrometers. 

[00 17] Furthermore, the semiconductor device by this invention is a semiconductor device with which a circuit pattern and two or 
more dummy patterns set the interval, and were formed on a certain layer, and all of the interval of the adjoining aforementioned 
circuit pattern and the adjoining aforementioned dummy pattern and the interval of the adjoining dummy pattern comrade are set 
up within the limits of **50% of the predetermined size value. 
[0018] 

[Function] A semiconductor device with the good upper front face of flat nature is obtained by avoiding the interval field where 
flat nature as shown in drawing 2 gets worse, and setting up the interval of a circuit pattern and a dummy pattern, or a dummy 
pattern comrade's adjoining interval. Moreover, flat nature improves by making the interval of a circuit pattern and a dummy 
pattern, or all the intervals of the adjoining dummy pattern comrade into homogeneity. 
[0019] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained with reference to a drawing, some 
semiconductor devices according [ drawing 1 ] to the example of this invention — some cross sections are illustrated 
[0020] In drawing 1 (A), a circuit pattern 2 is formed with metallic-conductor material on the insulating front face of the 
semiconductor substrate 1 , and the dummy pattern 3 which consists of two or more small fields is formed in a field without a 
circuit pattern with the same material as a circuit pattern. Furthermore, the insulator layer 5 to which flattening of the front face 
which the insulator layer 4 by C VD was formed on it, and formed the application film of SOG by the rotation applying method 
etc. on it was carried out is formed. The covering postcure of the SOG film has been carried out. 

[0021] The interval pi of the circuit pattern 2 and the dummy pattern 3 of drawing 1 (A), and p2 Interval p3 of the small field 
comrade of the dummy pattern 3 The dummy pattern 3 is formed so that it may become the range of 1 micrometer or less and 2 
micrometers - 10 micrometers. In addition, an interval pi and p2 And p3 Even if it is 1 micrometer or less, it is required to fill a 
convention of the lower limit of the design rule of a semiconductor device. Moreover, all the intervals pi and p2 And p3 I hope 
that it is not necessarily the same. By restricting a pattern interval to the above-mentioned specific range, the insulator layer 5 by 
SOG with sufficient flat nature was obtained. As for the above-mentioned interval, being filled in all the fields of a semiconductor 
chip is desirable. 

[0022] In the case of drawing 1 (B), it is an interval pi about one large dummy pattern 3 between circuit patterns 2. p2 It is the 
example set and formed, and it is formed so that this interval may also become the range of 1 micrometer or less and 2 
micrometers - 10 micrometers. Moreover, all the intervals pi and p2 I hope that it is not necessarily the same. Also in this case, 
the insulator layer 5 by SOG with sufficient flat nature was obtained. 

[0023] Drawing 1 (C) is the interval pi of a circuit pattern 2 and the dummy pattern 3, and p2, although an arrangement relation 
is the same as drawing 1 (A). Interval p3 of the small field comrade of the dummy pattern 3 All are set as the same predetermined 
size value. Namely, pi =p2 =p3 It has become. Flat nature improves by having made all the intervals uniform. However, the 
variation on manufacture is taken into consideration and it is pi, p2, and p3. You may change in **50% of range of a 
predetermined size value, respectively. It is **20% of range more preferably. Furthermore, the flat nature of the insulator layer 5 
of SOG becomes uniform in all fields by selecting this predetermined size value including the above-mentioned tolerance from 
the ranges of 1 micrometer or less and 2 micrometers - 1 0 micrometers. As for the above-mentioned interval, being filled in all 
the fields of a semiconductor chip is desirable. 

[0024] in addition, being possible, if this invention is not restricted to the thing of an example explained above and various 
change and improvement are these contractors based on the indication of an example ~ obvious - it will be . 
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[0025] 

[Effect of the Invention] A semiconductor device with the good layer of flat nature is obtained by avoiding an interval field where 
flat nature gets worse, and setting up the interval of a circuit pattern and a dummy pattern, or a dummy pattern comrade's 
adjoining interval. Moreover, flat nature improves by making the interval of a circuit pattern and a dummy pattern, or all the 
intervals of the adjoining dummy pattern comrade into homogeneity. 

[0026] By the improvement of flat nature, the process margin in the photolithography and etching process in a manufacturing 
process of a semiconductor device improves. 



[Translation done.] 
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